OPERATIONS for the removal of structures which should have atrophied before birth in the strange processes of the formation of the human body are naturally among the most satisfactory in surgery. At the price of an operation and a scar such abnormalities as the sac of an inguinal hernia, a dermoid cyst, or a branchial fistula can be obliterated, to leave the body as it should have formed originally. Among such operations perhaps the best of all is that for ligature of a persistent ductus arteriosus, as before this was practised the sufferer had only too likely a prospect of a life of invalidism and an early death.
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OPERATIONS for the removal of structures which should have atrophied before birth in the strange processes of the formation of the human body are naturally among the most satisfactory in surgery. At the price of an operation and a scar such abnormalities as the sac of an inguinal hernia, a dermoid cyst, or a branchial fistula can be obliterated, to leave the body as it should have formed originally. Among such operations perhaps the best of all is that for ligature of a persistent ductus arteriosus, as before this was practised the sufferer had only too likely a prospect of a life of invalidism and an early death.
To gain the full benefit of operation it must obviously be performed early, so that during as much as possible of the growing period the body may have the benefit of a normal blood flow, and in addition the almost inevitable later infection may be avoided. The technical difficulties caused by the smallness of the patient are more than counterbalanced by the ease of dissecting out the ductus in tissues that have the mobility of extreme youth and have never been inflamed.
The series described in this paper consisted of 80 cases, some 15 of which were operated upon by Mr. David Waterston, and the rest by myself. Their ages ran from 15 months to 14 years, 4 of them being under 2 years of age: operation upon the very young cases was advised because of signs of cardiac embarrassment. There were no deaths, and all the cases except one derived the hoped-for benefit. In this unsatisfactory case a murmur persisted which is believed to be due to some congenital anomaly apart from the persistent ductus. In one of the early cases, in which the approach was made through an anterior incision, the operation was abandoned because of the difficulties caused by a very large thymus. The ductus was later ligatured without difficulty through the axillary approach, to be described.
Recanalization has not so far occurred in any case. The time of operation has run consistently at just under an hour.
The main point of technical interest is the approach used, through the axilla. I originally tried this because I was worried over the disfigurement caused to patients by the usual anterior or posterior incisions; the former especially ruining a most important area for the girls who form the majority of the cases. To my surprise and satisfaction I found that the access gained in this way was better than that by either of the other routes. After all, if one were exposing the ductus through a chest wall from which muscles and scapula had been stripped, the obvious approach would be through the third interspace; and with the technique used this interspace is opened up throughout its entire length. Admittedly this axillary approach depends on the use of my pattern of retractor, which has certain original points about it. The first frame retractor I ever saw was Devine's model, but this did not seem to me to have exploited the possibilities of the principle. I think the reason for the slowness of both instrument makers and surgeons to appreciate the almost universal usefulness of such an instrument (it is the best I know for cleft palate and mastoid operations, as well as chest, neck and abdominal ones) is that the incision in the patient is an essential part of the mechanism, and in consequence the metal parts fall apart and look absurd on a shop counter.
Its action is, so to speak, to claw a way downwards through the successive anatomical layers encountered. It will be noted that four different planes have been successively picked up and are simultaneously retracted in the operation described; the skin and subcutaneous tissues, the muscles and the scapula, the ribs, and finally the lung itself. Any structure can be retracted in any desired direction, and by the use of the screw blades with any necessary amount of force and delicacy of adjustment. One of the most helpful features of this system is that one's assistant is thus freed for the really important work of assisting tricky manipulations in the depths of the wound, rather than being immobilized in a task much better fitted to a fixed mechanism.
OCT.-SURG. 1 TECHNIQUE OF OPERATION (1) The incision runs down the posterior border of the axilla (Figs. 1-4).
(2) The borders of the latissimus dorsi and the pectoralis major are defined and retracted.
(3) The serratus magnus is divided with a diathermy needle in the line of the skin incision. This allows the main part of the muscle, complete with nerve supply, to be retracted outwards from the chest wall, carrying the scapula with it. The freedom of this movement is one of the surprises of the operation. (4) The pectoral muscles are dissected free from the chest wall by the diathermy needle, until they can be retracted sufficiently to expose the cartilage of the third and fourth ribs. Care is taken to avoid the nerve supply.
(5) The exposed length of the intercostals of the third interspace is divided with the diathermy needle. The screw retractor is applied, and the lung collapsed with a gauze pack, held by a long flexible blade.
(6) The posterior part of the intercostals is then divided by the diathermy needle from the inside of the thoracic cavity, and the ribs retracted to the fullest extent possible. This interior division of the intercostals is an important part of the approach.
(7) The azygos vein is ligatured and the ductus dissected out by means of "divulsors" These are long forceps specially designed so that tissues can be split by thrusting in the points and then separating them. One pair has the ends bent at right angles, and the other at 45 degrees. With these it is possible to clear the back of the ductus rapidly and safely, and then to grasp and pull round the ligatures. They are held by the surgeon in the "ulnar position', not in the more ordinary "radial position" used for artery forceps, &c., in which the ends point away from the radial side of the forearm. The effort needed to acquire familiarity with this grip is well repaid by the unobstructed ease of working at depth which it gives. In most cases a thread passed through the upper edge of the incision in the pleura and tied on to the frame of the retractor so as to lift the phrenic nerve and ,its surrounding tissues forwards will add to the ease of access.
(8) Two lengths of thlick pJaited silk are passed round the ductus and tied with the greatest possible tightness. An important point is that no attempt is made to dissect the wall of the ductus clean of adventitious tissues, or of any extension of the pericardium which may overlie it. It is considered that once the recurrent laryngeal nerve is seen to be clear, the more tissue that is included the safer the necessary tight ligature becomes. -(10) The divided serratus is carefully sutured. Probably the small part anterior to the line of division is rendered inert by the cutting of its nerve supply, but it is impossible to detect this clinically afterwards. The skin is closed by fine interrupted sutures.
(11) The catheter is connected up to a "double flask" suction apparatus of the kind described in "Neo-natal Intestinlal Obstruction" (Browne. D., 1951, Proc. R. Soc . Med. 44, 623 ). This is an insurance against accidents from leakage of either air or blood, and gives interesting information of the process of healing in the chest. Usually from 10 to 30 c.c. of blood-stained serum comes away in the first twelve hours, the flow rapidly ceasing thereafter. When it has ceased the catheter is removed, usually in twenty-four to thirty-six hours. Though many of the early cases were treated without this drainage it is considered that there are no objections to it, and certain advantages in its use. It is certainly both more effective and informative than the "water-seal" type of drainage of the chest, in which it is impossible to see the amount and rate of discharge, or indeed whether (as not infrequently happens) there is no suction acting on the pleural cavity at all. This type of suction on a cavity, which consists in using the universally available weight of the atmosphere as a pressure dressing, can be used in any operation in which a potential dead space is produced, and in our experience is a great help to rapid healing.
(A cinematograph film was shown to illustrate the operation.) My thants are due, first, to Dr. Bonham Carter, whose diagnosis of the presence of a persistent ductus was correct in every case. Secondly to the anesthetists, particularly to Dr. David Aserman, to whose skill in keeping small patients under control with very small amounts of anasthetic the remarkably good post-operative condition of the cases is due. I may say that he shares my own dislike and mistrust of muscle relaxants of the curare type in the young and never uses them on my cases. Finally there is the nursing staff, particularly Sister Crittall, to whose unremitting care the complete absence of post-operative complications has been largely due.
Mr. E. M. Nanson (Bristol) mentioned some ducts which he considered should be divided rather than tied. These were large atypical ducts associated with pulmonary hypertension. Also he thought that suction drainage should not necessarily be adopted. Indeed in many cases any drainage was unnecessary.
Mr. G. Qvist (London) asked if any winged scapulx developed as a result of Mr. Denis Browne's operation.
In reply Mr. Denis Browne said that suction drainage provided the equivalent of a pressure dressing. The amount of fluid coming out appeared to justify suction.
None of his patients had developed winged scapula.
Portal Venography
By ALAN H. HUNT, M.Ch.
IT is not possible to complete the investigation of a case of portal hypertension u1ntil the abdomen has been opened. Then it is necessary to examine the liver, the spleen and its attachments, the nature and extent of the collateral anastomotic channels, and to estimate the portal venous pressure. In doing this it is usually possible to determine the site of the obstruction. Venography, however, is essential to show the extent of the obstruction; the state of the portal venous tree (Fig. 1) ; where the main veins are situated; what sort of varicose transformation has occurred if the obstruction is extra-hepatic; whether or not portal thrombosis is present in addition to cirrhosis; and where the bulk of the portal blood is flowing. It is also of value in testing a previously constructed portalsystemic anastomosis and may also provide evidence for or against the effectiveness of other operative procedures such as gastro-(esophageal resection or gastric transection (Hunt, 1952) .
Our knowledge of the underlying pathological processes is as yet by no means complete. Conclusions based on false premises are apt to be wrong. Often, therefore, more than one operation has to be done in an attempt to stop recurrent hemorrhages or to alleviate ascites. Since we are not as yet. by any means sure of our position, I think that venography should be done in almost every case, so that, if things go wrong, a record of the functional anatomy of the portal vein is made at each operation. In about 4 out of 5 cases, venography is not absolutely necessary, but in the fifth case it is essential. It is never possible to be certain that venography will not be of assistance.
It has been argued that the only way of being sure of the state of the portal or the splenic vein is by dissection. Ultimately this is true, but surgeons who are familiar with this type of surgery know how tedious, finicky and dangerous such dissections can be, especially when the normal anatomy is distorted. A venogram not onlv demonstrates what the main portal venous channels are like, but shows where they are and how they are functioning. Indeed, sometimes venography is required to demonstrate whether there is a reasonable portal venous channel at all. I refer to those patients with extra-hepatic obstruction with cavernoma formation whose spleens have previously been removed.
